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Purpose: Conventional autologous chondrocyte transplantation
(ACT) is based upon using a periosteal flap as a lid to seal the
defect site. Besides providing a mechanical barrier the flap is sup-
posed to produce yet unknown paracrine factors influencing the
regenerating tissue. Also, little is known regarding the effects of
direct physical contact between implanted chondrocytes and pe-
riosteum on regeneration capacity. This project aims to determine
these factors and assess their influence on the repair process.
Methods: Human articular chondrocytes isolated from macro-
scopically undamaged cartilage areas of osteoarthritic donors
(age 50-76y) undergoing total knee replacement surgery were
expanded in monolayer until confluency in P1, pelleted, allowed
to solidify for 24h and transferred into serum-free coculture. Pel-
lets and human periosteum of 2 groups (below 43y/above 59y)
were cultured in multiwell plates either alone or - separated by
inserts with a pore size only allowing paracrine interactions - in
coculture up to day 28 (paracrine cultures). Contact cultures with
physical contact between pellets and periosteum were modified
from above culture conditions by directly placing the pellets onto
periosteal flaps. Production of cytokines (IL-6, TGF-β1), markers
for chondrocyte differentiation (MIA/aggrecan) and degradative
enzymes (MMP-2/9) were assessed in periosteum, chondro-
cytes and culture supernatant using ELISA, quantitative RT-PCR
and gelatine zymography. Secreted collagens were analysed in
culture supernatants by SDS-PAGE.
Results: In contact culture, MIA and aggrecan gene expression
increased from day 7, whereas in separate culture the expression
remained constant during the experiment. Gelatin zymography of
coculture supernatant detected a combined MMP-2/MMP-9 pro-
file and until day 14 additional gelatinase activities not occurring
in micromass and periosteum monoculture. From day 7 on, pro-
and active MMP-7 were detectable in coculture and chondrocyte
monoculture, whereas in periosteal monoculture only pro-MMP-
7 was secreted. Pro-MMP-2 was secreted from day 1 on in
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co- and monoculture. Activation of MMP-2 occurred in coculture
and periosteum monoculture but not in micromass pellets. The
highest IL-6 expression and secretion levels were detected in
coculture and decreased over time in co- and monoculture.
MMP-2 and TGF-β1 gene expression have not been affected by
culture conditions or donor age. SDS-page detected secretion
of collagen alpha1(I/II) and alpha2(I) chains in coculture and
micromass monoculture.
Conclusions: In the current ACT model, direct physical con-
tact between periosteum and micromass pellets is required to
achieve an increase of MIA and aggrecan gene expression,
suggesting potentially beneficial periosteal effects on the re-
generating tissue in ACT. Paracrine interaction alone does not
increase MIA and aggrecan expression. However, periosteum
was also found to secrete proinflammatory cytokines such as
IL-6 and is able to activate matrix metalloproteinases (MMP-2).
According to our current data periosteum may exert beneficial
influence on chondrocyte differentiation status. However, secre-
tion of pro-inflammatory cytokines and activation of MMPs imply
induction of degenerative processes in the regenerating tissue.
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Purpose: Mechanical loading plays a fundamental role in the
physiological and pathological processes of articular cartilage.
The application of dynamic compression to chondrocytes cul-
tured in agarose, downregulates the release of •NO and en-
hances cell proliferation and proteoglycan synthesis. We hy-
pothesise that the observed metabolic changes in response to
dynamic compression involve a purinergic signalling pathway.
Methods: Chondrocyte/agarose constructs were subjected to
dynamic compression (15%, 1 Hz, 48 hours) in the presence
of antagonists for the purinergic pathway. Gadolinium was used
as a putative inhibitor of stretch-activated ion channels including
ATP release channels, suramin was employed as a P2 recep-
tor antagonist and apyrase was used to catalyse the hydrolysis
of extracellular ATP. The following biochemical parameters were
measured using well established methods. Nitrite was measured
using the Griess assay. [3H]-thymidine and 35SO4 incorporation
was assessed by TCA and Alcian blue precipitation, respectively.
All data represent the mean and SEM values of between 6 and
12 replicates from two separate experiments. Two-way ANOVA
